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(54) Abstract Trtle 

Composite wafer carrier 

(57) A composite wafer carrier 30 for holding and 
restraining circular semiconductor wafer disks (W) during 
their transport, storage, and processing comprises an 
open top 42 and bottom 44, an upright front end member 
32 having an interface portion 34 such as an H-bar, an 
upright back end member 36, and a pair of sidewall 
members 40 with vertical sidewall slots 46, extending 
rearwardfy from the front end member 32 to said back end 
member 36. At least one of said members is separately 
molded and joined to the other members of the wafer 
carrier 30 by cooperating engagement portions without 
external fasteners. For example, the wafer carrier 30 may 
be snapped together. A separate second interface (300) at 
the back end member 36 may be provided to allow the 
carrier to interface with equipment in an inverted position. 
The separately formed members permit different 
materials to be used or the same basic material with 
different formulations, for example for differing static 
dissapative characteristics. 
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Composite Transport Carrier 

This invention relates to a composite wafer carrier, 
in particular but not exclusively^ a composite wafer 
carrier designed for the transportation, storage, and 
processing of semiconductor wafer disks used in the 
production of integrated circuit components. 

Thft processing of wafer disks into integrated circuit 
chips often involves several steps where the disks are 
repeatedly proce:£sed, stored and transported. Due to the 
delicate nature of the disks and their extreme value, it is 
vital that they are properly protected throughout this 
procedure. One purpose of a wafer carrier is to provide this 
protection. Additionally, since tho processing of wafer disks 
i55 generally automated, it is necessary for disks to be 
precisely positioned relative to the processing equipment for 
the robotic removal and insertion of the wafers. A second 
purpose of a wafer carrier is to is to securely hold the wafer 
disks during transport. 

ThG conventional wafer carrier is a single molded part 
generally comprising a front end having an H-bar interface 
portion, a back end having a panel, and sidewalls having slots 
and lower curved or converging portions following the 
curvature of the wafers, and with an open top and open bottom- 
These designs; present problems in both their versatility and 
manufacture. When an adjustment needs to be made to a single- 
mold carrier's specifications the old mold or a portion 
thereof is typically modified or scrapped and a new mold or 
portion thereof tooled. The individual unchanged portions of 
the carrier typically cannot be separately molded and 
stockpiled for future as:;embly. Additionally, larger volume 
and more complex molded parts incro^^se the pcssibility that 
warping or other structural problems will occur, thus 
affecting product quality and consistency. Consequently, 
single-mold ir»tcgr^l wafer carriers have inherent 
inefficiencies . 
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specifications which m.y be desirable to change on wafer 
carri^i. include th. type cf pl«tic, equipment interfaces 
Ttati; dvssapative characteristics, and wafer pos.tionrn, and 

' Spacing. 

According to the invention there is provided a 

wafer carrier for engaging with equipment and for 
carrying a plu-?illty of axiaily aligned circular wafers wxth 
the Lis of the wafers extending substantially horizontally, 
the aligned wafer carrier having an open top and an open 
bottom and comprising: 

an upright front end member having a left front portion, 
a right front portion and a first equipment interface, 
the first equipment interface configured such that the 
carrier can be rotated forwardly to bear the equipment 
interface on equipment and position the axis of the 
aligned wafers in a substantially vertical orientation; 

a pair of sidewall members ©jctending rearwardly from the 
front end member, one from left front portion and one 
from the right front portion, each sidewall having a 
substantially vertical upper portion a lower converging 

■ portion, and a plurality of substantially vertical 
slots extending from the upper portion; 

to the lower portion for supporting and restraining the 
uafers; 

an upright back end member having a panel and extending 
intermediate the two sidewalls; and 

at least one of the upright front end member, the pair of 
-.idewall members, and the back end member formed 
separately from the balance of the wafer carrier and 
assembled into said wafer carrier by a pair of lockxng 
cooperating engagement: portions. 
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Thus> t±ie present invention may utilize soparatoly moldGid parts to 
form CI composite H-bar wafer carrier. This design reduces the 
structural and versatility problems associated with single- 
mold H-bar carriers. Firsts by reducing the volumetric size 
of th« molded part, shructural problems such as warping may be 
reduced, thus increasing the quality, accuracy, and 
consistency of wafer carrier manufacture. rurthermoro, this 
design increases versatility by allowing various 
specifications to be met simply by re-designing the sidewalJs 
or other components rather than the entire wafer carrier. A.s 
a result, the present invention is much more efficient than 
previous single-mold designs. 

One embodiment of the present invention i.*? an H-bar wafer 
carrier which utilizes separately molded wafer engaging 
.«>idewalls inserted into a molded wafer carrier frame. The 
wafer carrier frame having a front end member, an opposite 
back end member, and side support members or spanning members 
extending between the front member end and the back end 
members providing securing means for retaining the sidewalls 
in place. The sidewalls each have a plurality of slots for 
holding and restraining wafers in the carrier during transport 
or storage. The front end member has an H-bar for interfacing 
with processing equipment to assure precise alignment for 
roboti<-. insertion and removal of wafer disks. Additionally, a 
second equipment interface may be positioned at the back end 
member . 

Thus the invention can increase w^fer carrier 
m^inufacturing efficiency. Rather Chan having to design an 
entire wafer carrier and tool a new mold, a specification for 
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.rrler c;»n often be met simply by dosigning new 



f rame 



increase wafer carrier -""^^f '^^"^ „ p.lyethe.ethcr>cetone 
(PTrei can be utilized carrier once a set of 

nrnratiorsTarj: rst::::-. t.e ........^ - 

raesi^nraTo -et the new spe=iti=aU.o.s without aiter.n, 
carrier framework mold. 

.ea.re . ^^'^ ^ -f^^^::^ 
Xrc:n";re::ci,. ^ar^^e a„. P-.e„s associated 

with wafer carriers nade fro» a single .^Id. 

= feature o£ the Invention is to provide greater 
^ aa,«n«geous feature o£ ^^^^^ ^ _ 

^^^^^ --^v -nan^m, s.ae«aus 

rather than remolding an entire wafer carrier. 

feature of the invention is to increase the 
Another advantageous feature o „y n,olding the 

structural precision of wafer carrier y ^ 
sidewalls separately, manufacturers can .ore accurate y 
consistently satisfy requested specifications. 

. faature of the invention, for certain 
Another advantageous feature oi repairing vafer 

embodiments, is to provide greater ease in r p 
carrier.. ^ -afar carrier could be repaired or rebuilt by 
replacing the sidewalls or other portions. 



- 5 - 



Another acjv^tagepus feature of che invention is that sideuall inserts 
may be much more easily molded with minima] warpage. Where there 
is some warpage in the carrier framework, such as in the 
t'raroework surrounding ^idewall insect opening, the structutal 
support provided by the sidewail inserts may correct said 
warpage. 

Another advantageous feature of the invention is that additional 

machine interfaces or flanges with handles may be attached and 
changed to the back end of the wafer carrier. With a second 
opposite machine interface the wafer carrier can be placed on 
equipment for retrieval of wafers with the wafers cither with 
their top side up or inverted. 

Another feature and advantage of the invention in 
preferred embodiments is that the assembled wafer car^rier fiay have 
only point or line contact at the junctures of the separate 
components. Additionally, no external fasteners are needed 
for assembly of the carriers. 

The invention also provides a wafer carrier for 
interfacing with equipment and for carrying a plurality of 
axially aligned substantially circular wafers with the axis 
of the wafers extending substantially horizontally, the 
wafer carrier having an open top and an open bottom and 
comprising: 

an upright front end member having a first equipment 
interface configured such that the carrier can be 
rotated forwardly to bear upon the equipment interface 
and position the axis of the wafers in a substantially 
vertical orientation, a left front portion, and a right 
front portion; 
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a pair of sideuall members extending rearwardly from the 
front end metnber. one from left front portion and one 
from the tight front portion, each sidewall having a 
substantially vertical upper portion a lower converqiny 
portion, and a plurality of substantially vertical 
slots extending from the upper port ion ; 

to the lower portion for supporting and restraining the 
wafers ; 

an upright back end member having a panel and extending 
intermediate the two sidewalls; and 

a second machine interface formed separately from the 
balance of the wafer carrier and assembled into said 
wafer carrier by a pair of locking cooperating 
engagement portions. 

Embodiments of the invention will now be described by 
way of example having reference to the drawings of which: 



FIG. 1 is a perspective view of an assembled composite 
wafer carrier. 

FIG. 2 is an elevational view of a wafor carrier with its 
first end interfaced with processing equipment. 

FIG. 3 is a perspective view of a universal wafer carrier 
framework according to the invention. 

FIG. 4 is a perspective view of another universal wafer 
carrier framework accordiny to the invention. 

FIG. S is a perspective vi.ew of a sidewall according to 
one preferred embodiment of the invention. 
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FIG- 6 is a perspective front-side view of the top 
portion of a sidewall according to another preferred 
embodiment of the invention. 

FIG. 7 is a perspective front-side view of the bottom 
portion of a sidewall according to another preferred 
embodiment of the invention. 

FIG, 8 is a perspective view of a sidewall according to 
one preferred embodiment of the invention. 

FIG. 9 is a perspective back-side view of the top portion 
of a sidewall according to another preferred embodiment of the 
invention . 

FIG. 10 is a perspective view of the bottom portion of a 
sidewall according to another preferred embodiment of the 
invention- 

FTG. 11 is a perspective view of a sidewall according to 
one preferred embodiment of the invention* 

FIG. 12 Is a perspective back--side view of the top 
portion of a sidewall according to one preferred embodiment of 
the invention. 

FIG. 13 is a perspective back-side view of the bottom 
portion of a sidewall according to one preferred embodiment of 
the invention, 

FIG- 14 is a cross sectional view at Dine 14-14 of PIG. 

15. 

FIG. 15 ts a side elevational view of an assembled 
composite wafer carrier. 

Fir,". 16 i.3 a cross sectional view of line 16-16 of FIG. 

17 . 
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FIG. 17 is a side elevational view of an assembled 
composite wafer carrier. 

FIG. 18 is a perspective view of an assembled composite 
wafer carrier according to one preferred embodiment, of the 
invention . 

FIG- 19 is a perspective view of a back end member - 

FIG- 20 is a perspective view of the front end member. 

FIG. 21 is a perspective view of a sidewall . 

FIG. 22 is a perspective view of an alternative 
framework. 

FIG. 23 is a perspective view of an additional 
embodinient . 

FIG. 24 is a exploded view of the embodiment of FIG- 23- 

FIG. 25 is a front elevational view of a second equipment 
interface . 

FIG. 26 is a top plan view of the flange or machine 
interface of FIG. 27. 

FIG. 27 is a rear elevational view of a flange or 
equipment interface suitable for attachment to the wafer 
carriers of FIGS. 23 and 24. 

FIG. 28 is a cross-sectional view thru line 28-28 of FIG. 

26. 



Referring to FIGS. 3 and 2, an example of a composite 
wafer carrier is shown, generally designated 30, for 
transporting and scoring circular semiconductor wafer disks 
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The apparatus 30 has several conventional features which 
principally includes a first or H-bar upright: front end member 
32 having an equipment interface portion 2A, a second or 
upright back end member 36 having an intermediate section 
configured as a panel 38, and sidewalls 40 with slots AS for 
holding the wafers W- The slots 46 are suitable for holding 
and restraining wafer disks W during the storage, transport, 
and robotic handling of the composite wafer carrier 30. The 
carrier 30 has an open top 42 for receiving wafers and an open 
bottom 44 . 

FIG. 2 shows the composite wafer carrier 30 interfaced 
with processing equipment 47. The wafer disks W are inserted 
into first position slot 46^ and slot 46^ of sidewalls 40. The 
number of slots n, slot spacing s, location d of first 
position slot 46^ with respect to the datum plane A, and last 
slot position 4 6** of sidewalls 40, must accommodate the 
requirements of the processing equipment 47 and processing 
equipment interface 48. 

Referring again to FIGS. 1 and 2, the wafer carrier 30 
also comprises an universal carrier framework 60 which 
integrates with sidewall inserts 41^ and securing means 
generally designated 62 to lockingly engage the sidewall 
inserts 41 in the framework 60. Universal carrier framework 
60 is preferably made of injection molded plastics, for 
example polypropolene commonly used and known throughout the 
industry for wafer carriers. Sidewall inserts 41 ^ may be made 
of a different material than that used to create universal 
carrier framework 60. Accordingly, the composite wafer 
carrier 30 can be made to accommodate various types of 
processing equipment requiring different first slot positions 
4 6^ number of slots n, and slot spacing s, simply by utilizing 
appropriate sidewall inserts meeting the appropriate 
specifications. Various combinations of sidewall inserts. 
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carrier framework configurations, and securing means 
embodiments can be used to form the composite wafer carrier 



30. 



Referring to FIG. 3, the universal carrier framework 60 
is shown corresponding to Uhe complete carrier shown in FIG. 
1 The framework 60 includes the front end member 32 having 
nlbar 64, the back end member 36 having end panel 38, tirst 
and second upper side supports 66. 67, first and second lower 
aide supports 68. 69, open top 42. and open bottom 44. 
Framework engagement portions, generally designated 70' of 
Luring means 62 are configured as slots. H-bar 64 .s used 
,:o interface processing equipment. Upper side supports 66 67 
extend from the left portion 50 and right portion 51 of front 
end 32 to the left portion 52 and right portion 53 of back end 
36 The lower side supports 68. 69 also extend from the lett 
and right portions 50, 51 of front end 32 to the left and 
right portions 52, 53 of back end 36. The side supports 66 
67 68 69 span the distance between the front end member and 
.hi back end member 36 and define generally rectangular closed 
sidewall insert openings configured as a first and second 
Window 73. 73.5. The sidewall inserts 82. 102 corresponding 
to the framework 60 and securing means 62 of FIG. 3 are shown 
in FIGS. 5. B and 11 and are discussed in detail below. 

Referring to FIGS. 14 and 15 details of the securing 
means 62 at the lower side support 68 are shown. Framework 
engagement portions 70' and cooperating sidewall 
portions 70" of securing means 62 comprise a plurality of 
cooperating engagement portions to facilitate coupling the 
respective framework 60 and sidewall inserts 41. FIG. 14, a 
cross-sectional view of FIG. 15, shows one part of framework 
engagement portion 10' cooperatively engaging the s.dewall 
engagement portions 70". In this embodiment, framework 
engagement portions 70' and sidewall engagement PO^^^°^^ J° 

of securing n,eans 62 comprise a snap-in locking tab 75. and 
recess 11, and detenre 13 for a secure mechanical connection 
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to lockingly engage the respective framework and sidewall 
engagement portions at each securing means location. 

Referring to FIGS. 3 and 8, the securing means 62 of the 
embodiment of FIG. 1 also includes a plurality of downwardly 
extending nubs 81 from upper horizontal coupling panels 81.5 
of the sidewall inserts B2. The nubs 81 engage into recess 
81. T in the upper side supports 66, 67. The recesses may be 
indentations or holes through said side supports 66, 67. In 
this embodiment the upper horizontal coupling panels 81.5 
extend over the side supports while the tabs 70" extending 
from the lower portions of the sidewall inserts lock into the 
recesses 77 in the lower side supports 68, 69. The locking 
engagement in conjunction with the positioning of the sidewall 
inserts in the sidewall windows provide a rigid composite 
structure . 

FIG. 4 shows a universal carrier framework 60 having 
framework engagement portions 72 with an alternate securing 
means 72'- Referring to FIGS. 6, 7, 9, 10, 12, 13. portions of 
sidewall inserts suitable for the framework 60 of FIG. 4 are 
shown. The sidewall inserts have slots 46, teeth 96, an upper 
portion 84, lower curved portion 86, upper supports 92, lower 
supports 94, and sidewall engagement members, generally 
designated 70'' of securing means 62. Sidewall engagement 
members 70'' are positioned about top-98 and bottom 100 of 
sidewall 82. 

The slots 16 are formed between elongated teeth 96 
running parallel to each other. Sidewall boundaries are 
defined by first side tooth 96* and nth sidetooth 96", top side 
98, and bottom side 100. Disks inserted into slots 4 6 are 
held securely during transport, robotic handling, and storage. 
The number n and spacing s of slots 46 and the location of 
first position slot 46' can be adjusted according to disk type 
and processing equipment being used. 
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Elongated teeth 96 «e vertically positioned "PP" 
^.tion i: and ,enex3Uv curve inw.rdXv in lowe^ PO-- 8^. 
Le nreferred entoodiment of the lower portion 86 is the 

rltirLrved profile, a= shown in FIGS. 5. 8 and 11, to 

to pass between in side 88 and out side 90- 

FTGS 5 and 11 show inside 88 and outside 90, 
lll.ll of sidewall insert 102, another embodxment of 
respectively, of sx identical to 

sidewall insert 41. Sideuall 

sidevall embodiment 82, shown in FIG. 8, except xor 

i.nar section 104 and solid lower curved section 108 
d on baC side 30 which replace upper and lower supports 
irand 94 respectively. Upper planar section 104 and lower 
92 and elongated teeth 96 and close the 

curved section 106 ^^'^'^^^^^^ J ^l^id between inside 

wash slots preventing the passage or tiux 

88 and outside 90- 

FIG 11 shows sidewall 102 with sidewall engagement 
portions'70" of securing .eans 70. ! ^/^^^ 

sidewall 102 with sidewall engagement portions 12 
securing means 72- 

other e,rJ=odin,ents of universal carrier fra.«e-or^ may have 
one or the ^^er of the upper supports 66 and lower -PP«" 
M of Universal framework 60 and using securing means 70 0^2 
such as shown in FIG. 24. Sidewalls 92 are configured to fit 
thf carrier fr^newor. by ucili.in, .ppropriate correspondina 
securing means to loc.ingly engage the sidewall inserts in the 
framework. 

another embodiment of the composite wafer 
Shown in TZO. le With the corresponding front end --^^ "J' 
Tac. end -nember 120 and side -all inserts 122 -/f^" 
20, 19, and 21 respectively. In this embodiment the wafer 
carrier 116 has the following separarely molded parts: H-bar 
front end ..ember IIS; back end 120; a mirror Image pair of 
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sidewall inserts 122, Front end member 118 ha,^ equipment 
interface portion 119 positioned intermediate left front 
portion 124 and right front portion 126. Interface portion 
]19 comprises H-bar 128. The back end member 120 

having end panel 130 positioned intermediate left back end 
portion 132 and right bade end portion 134- 

Sidewall inserts 122 are positioned between front end 
member 118 and back end member 120 and have similar features 
as those found in sidewall inserts 41 with the addition of 
front end portion 136^ back end portion 138, and cooperating 
upright coupling panels 140 as shown in FIG. 21. FIG. 21 
shows one embodiment of sidewall insert 122 , comprising upper 
solid planar section 104 and lower solid curved section 106 to 
close off wash slots and prevent fluid from flowing between 
inside 88 and outside 90. Front eiid portion 136 of each 
sidewall insert 122 is connected to the appropriate left front 
portion 124 or right front portion 126 of front end 118. Back 
end portion 3 38 of each sidewall insert 122 is connected to 
the appropriate left back portion 132 or right back portion 
134 of back end 120. 

The securing means 62 of FIGS. 18-21 utilize coupling panels 
140 attached to left front portion 124, right front portion 
126, left back portion 132, right back portion 134^ and front 
and back portions of sidewall inserts 122, Referring to FIG* 
18, coupling panels 140 could be connected together by rivets 
141, isolated weldments 142, nuts and bolts 143, or similar 
fastening means. "'Securing means" when used herein includes 
these and other traditional fasteners. 

Referring to F*IG. 1, and specifically the dotted lines, 
an alternative embodiment of the invention is illustrated 
which utilizes a universal framework comprised of the 
sidewalls 40 und back end member 36 and have the front end 
member 32 or hhe interface portion 34 insertable into the 
Iramework. The dotted line ISO of FIG- 1, indicate a suitable 
division between the front end 32 or interface portion 34 and 
the balance of the framework 152. in this embodiment various 
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- { »i.»T-FArf^5 48 can be accommodated 

SniLeUtntainin, the s^^ .id«-.Us. Secu.tn, ™«n. as 
described above n,ay be used Co secure rhe front end member 32 
cr lnterfac. portions 3, into the carrier £ra.e«or.. 

Referring to FIGS. 23-28 additional embodiments of the 

9 carrier generally designated 

invention are shown^ J^t./Lded feature of spanning members 
With the nu»=ral ^^^^^ 236 at the left 

rrinrpfr-na/::: z ..^^ -"-trar" 
"T" rtrterf-^ras^rii rronrriir. the 

equipment interface 25 P ^he left 

the wafers. 

The sidewall inserts 268, 270 each have a pair of 
aounwlrdlv extending tabs 280 which engage i^^o recesses 282 
!s part of pairs of cooperating engagement portxons 284 The 
as part oi p vertical upright tabs 288 

Sidewall inserts 268, 270 also n ^^^^^^s 290 in the 

.lide t:;;;-^::::^;]::^-^:... piace bv 

r^ror/iateirpostttoned detents 232 such as shown on the tabs 



280 



This embodiment of the wafer carrier includes 

inis em ^^^^^,-0 or flanoe 300 which attaches to 

additional machine interface or flange ow 

^K^^ -102 Aaain this connection is made by way 

the back end mernber 30Z. ^gam i. 

of pairs of cooperating engagement portions 306. Such 
:Uerating engage„.„t PO^^^^^^^^ 

;:r i: dedTr.in, tabs which mciu^e a detent 

ItVma/be !tlli.ed to locV the second --P'"-;/;^;^;^::^^ 
in place. Said detents 316 engage in recesses 320 formed by 
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protruding structures 322 on the second equipment interface 
300. 

Referring to FIGS. 26, 27, and 28 an additional 
embodiment of a flange 300 is shown including a handle 330, 
Such a handle may facilitate manual pickup of the wafer 
carrier or more appropriately is utilized as a robotic pickup 
handle . 

The embodiments of FIGS- 23-28 allow the sidewall inserts 
to be positioned in nesting slots 334 and with said insertion 
adds significant additional rigidity to a carrier framework 
that is already substantially rigid due to the multiple 
spanning structures . 

Note that the utilization of separately formed members 
allows uses of carbon fiber filler in varying the amounts to 
provide varying levels of static dissapative characteristics 
as desired for each specific independently formed component. 
For example, the machine interfaces may have higher conductive 
capabilities to discharge any charge on the carrier as opposed 
to the sidewall which have a lesser conductive characteristic 
minimize the potential of electrostatic discharges in the 
vicinity of the wafers. The carbon filler may be carbon fiber 
filler, or carbon powder. 

The cooperating engagement portions utilized herein^ in 
several of the embodiments provide securing means without 
external fasteners. This facilitates assembly and minimizes 
contact between two surfaces other than by point contact or 
line contact and allows the assembly to be snapped together. 
This particular configuration thus is conducive to cleaning 
and drying the assembled wafer carrier. 
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Although the figures show H-bar machine interfaces and 
robotic handles other machine interfaces such as the 
conventional kinematic couplings utilizing three grooves 
angularly spaced or any other suitable equipment interfaces may 
also be used- 

The present invention may be embodied in other specific 
forms without departing from the spirit or essential 
attributes thereof, and it is therefore desired that the 
present embodiment b4 considered in all respects as 
Illustrative and not restrictive, reference bexng made to the 

appended claims rather than to the foregoing description to 

indicate the scope of the invention. 
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CLAIMS 



1 A wafer carrier for engaging with equipment and for 
carrying a plurality of axiaily aligned circular wafers with 
the axis of the wafers extending substantially horizontally, 
the aligned wafer carrier having an open top and an open 
bottom and comprising: 

an upright front end member having a left front portion, 
a right front portion and a first equipment interface, 
the first equipment interface configured such that the 
carrier can be rotated forwardly to bear the equipment 
interface on equipment and position the axis of the 
aligned wafers in a substantially vertical orientation; 

a pair of sidewall members extending rearwardly from the 
front end member, one from left front portion and one 
from the right front portion, each sidewall having a 
substantially vertical upper portion a lower converging 
" portion, and a plurality of substantially vertical 
slots extending from the upper portion; 

to Che lower portion for supporting and restraining the 
wafers; 

an upright back ond member having a panel and extending 
int.ermediate the two sidewalls; and 

at least one of the upright front end member, the pair of 
sidewall members, and the back end member formed 
separately from the balance of the wafer carrier and 
assembled into said wafer carrier by a pair of locking 
cooperating engagement portions. 

2. The water carrier of claim 1 wherein the first equipment 
interface of the front end member is an H-bar extending 
between the left front portion and the right front portion. 

3. The wafer carrier of claim 1 wherein the sidewall members 
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-11 inserts =ind the wafer carrier further comprises a 
„e sxdeuall extending fro™ the left front portion 

pair of th! front end ™e».er to the 

rarTn/^eir eLh spannin, ^-er extending aiong a 
respective sidewall Insert. 

for carrier of elai" 3 wherein each sidewall insert 
Tof a Llr o L^perating engagement portions and each 
has one of a pair or p cooperating 
respective spanning n.^r h ° ^ ^^^^^^ 

rrTorserrir Urth.: -Uhout extemal fasteners. 

wafer -^^^ ^ ^rpirin:::;!:: re:.:-/ 
r::r rriinr'^ reLw^di, s„ch that the 

second equipment interface bears upon eqaiP»=«- 

. The wafer carrier of clai» 1 further comprising a second 
6. The warer cooperating 

^chine i""'"%"^^=',^'/:/c^:, ^chtne Interface and the 

engagement members on the secona ma 

other of the cooperating engagement members is 

member . 

^ The wafer carrier of claim 6 wherein the machine 
interface is a robotic lifting flange. 

8 The wafer carrier of claim 1 wherein the 
f;rm.d member is Injection ^Ided and is comprised of plastic 
fid a carbo. filler -hereby a static dissapative 
chaiactarlstic is provided. 

o The wafer carrier of claim 8 wherein the static 
dissapa ive Characteristic of the separately formed -"-" is 
different from a static dissapative characteristic of at least 
one of the other members of the wafer carrier. 



- 19 - 

10, A wafer carrier for supporting a plurality of axially 
aligned substantially circular wafers with the axis of the 
wafers extending substantially horizontally, the wafer carrier 
having an open top and an open bottom and comprising: 

an upright front end member having a first equipment 
interface configured such that the carrier can be 
rotated forwardly to bear upon the equipment interface 
and position the axis of the wafers in a substantially 
vertical orientation^ a left front portion, and a right 
front portion; 

an upright back end member displaced from and generally 
parallel to the upfclght front end member; 

a pair of spanning members extending from the left front 
portion and the right front portion of tho front end 
member to the rear end member/ the front end member, 
the spanning members and the back end member all 
integrally formed and defining a carrier framework; and 

a pair of sidewall inserts each insertable adjacent a 
spanning member whereby each sidewall insert extends 
rearwardly from the front end member, one from the left 
front portion and one from the right front portion, 
each sidewall having a substantially vertical upper 
portion, a lower converging portion, and a plurality of 
substantially vertical slots extending from the upper 
portion to the lower portion for supporting and 
restraining the wafers. 
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A wafer carri« for interfacing with equipment and for 
c rryinH Plurality of axially aligned su^stantiaUy circular 
carrying F ^ extending substantxally 

::ro„r.i :r::«e. an op.n an. .... 

bottom and comprising: 

an upright front end member having a first equipment 
interface configured such that the carrier can be 
rotated forwardly to bear upon the equipment interface 
and position the axis of the wafers in a substantxally 
Vertical orientation, a left front portion, and a rxght 
front portion; 

a pair of sldewall Berber, extending rearwardlY from the 
front end meinber. one from left front portion and one 
from the rl,ht front portion, each sidewall having a 
substantially vertical upper portion a lover converging 
portion, and a plurality of substantially vertical 
slots extending froi. the upper portion; 

to the lower portion for supporting and restraining the 
wafers; 

an upright back end member having a panel and extending 
intermediate the two sidewalls; and 

a second machine interface formed separately from the 
balance of rhe wafer carrier and assembled into said 
wafer carrier by a pair of locking cooperating 
engagement portions. 
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12. A wafer carrier for holding cirojlar semiconductor wafers 
having an edge porcion, che carrier comprising: 

a) a carrier framework comprising: 

1) a front end member having an equipment interface 
portion intermediate a left front portion and a right 
front portion, said left and right front portions each 
having an upper portion and a lower portion, 

2) a back end member opposite said front end, said 
back end having a panel intermediate a left back 
portion and a right back portion, said left and right 
back portions each having an upper portion and a lower 
port i on / 

3) a first sidewall support having a front end and a 
back end, said front end connected to and integral with 
said left front portion and said back end connected to 
and integral with said left back portion, 

4) a second sidewall support having a front end and a 
back end, said front end connected to and integral with 
said right front side and said back end connected to 
and integral with said right back side whereby the 
front end, the back end, and the first and second 
sidewall supports form an integral framework, 

b) a first arxd a second sidewalls inserts separately 
formed from said carrier framework and having slots for 
restraining said wafer edge portions, the sidewall inserts 
positioned intermediate said front and back end members, 
spanning along the respective side supports, each sidewall 
insert lockingly engaged with the carrier framework by way 
of pairs of cooperative engagement portions with one 
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• « of each pair positioned on a sidewall 

insert and '"^^ „ 
positioned on t^e f ra^ o P ^^^^^^^.^^ 

least one of "'"."^ " a re==« ^■"^ -^"e cooperative 
portions is comprised of a ^ 3i^ed for 

engagement portion thereto « con^rxsed of 

said recess. 

,3 . wafer carrier for ho.din. circular semiconductor wafers 
having « edge portion, the carrier co^pr.s.ng: 



a) 



a carrier framevorV- comprising; 

„ a front end ..en^er having an e<r.ip^nt i""-*'" 
nlrtion intermediate a left front portion and a r.gnt 
^ont portion, said left and rig>,t front portions each 
having an upper portion and a lower portion; 

„ a baCc end »en^er opposite said 

the baex end having a left bac)c portion and a right 

portion, said left and right bacK portions each 
having an upper portion and a lover portion; 

„ a first upper sidewall support and a ""^J" 
aidewall support each having a front end and a bacK 
e^d said frSt ends connected to said upper and lower 
lef; front portions respectively and said baCc end. 
connected to said upper and lower left back portions 
cormectea u« x-x- . ^ -ps-rsr sidewall window; 

respectively, thereby forming a firsc side 

and 

„ a second upper sidewall support and a second lower 
Sidewall support each having a front end and a bac^ 
end. said front ends connected to said upper and lower 
right front portions respectively and said back end 
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connected to said upper and lover right beck pcrtionc 
respectively, cliereby fornxing a second sidewall window; 

b) f irct and second sldewall separately molded from said 
carrier framework having slot© for restraining eeid wafer 
edsce, eaid sidewall inserts htiving an inside and an 
outside, said sidewall inserts each engaged within one of 
said sidewall windows, 

14- The wafer carrier of claim 13 fuiLher comprioing a means for 
securing said sidewall inserts within each said sidewall windows. 



15. The wafer carrier in claim 14, wherein said means for 
securing the sidewall insexts comprise a plurality of cooperating 
snap* in locking cobs on each of said sidewall inserts and a 
plurality of cooperating recesses configured for insertion of 
said swap- in locking taibs on the framework. 

16- The wafer carrier of claim IS wherein said means for 
scc\iring the sidewall inserts further comprises a plurality of 
nui)S extending from each of the sidewall .inserts and a plurality 
of cooperating recesses in each of the first and second upper 
sidewall supposes for receiving caid nubs. 

17. A wafer carrier for holding circular eemicondtjctor wafers 
having a circular edge portion, the carrier comprising: 

a) a front end having a H-bar equipment interface portion 
intermediate a left fxont portion and a right front portion; 

b) a back end having a panel opposite said front end and 
intermediate a left back portion and a right back portion; 
and 
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c) first and second sidevall inserts separately fonr.ed 
f:.om said fronc and back ends, the sidewall inserts having a 
front end portion, a back end portion, a curved lower 
portion corresponding to the circular edge portion of the 
wafers and slots for restraining said edge portion, the 
sidewall inserts lockingly engaged to and inT:e:rmediate the 
front end and the back end in a configuration with an open 
top and an open bottom. 

18 The wafer carrier of claim 17, wherein said wafer carrier 
further co^nprises a pair of upper side supports extending between 
the front end ineTnbers and the back end metribers and a pair or 
lower side supports also extending between the front end TneTtter 
and the back end member, and defining a pair of ^ide insert 
windows for receiving the side inserts, the front end, the back 
end, and the side supports integral with one another. 
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19. A wafer carrier for engaging with equipment and for 
carrying a plurality of wafers^ the wafer carrier 
comprising: 

a. a front end member having an equipment interface 
for bearing against equipment; 

b. a pair of sidewall members extending from the 
front end member; and 

c. a back end member extending between the sidewalls 
in which at least one of the front end member, the pair of 
sidewall members and the back end member is formed 
separately from the remainder of the wafer carrier and may 
be assembled with the remainder of the wafer carrier by 
means of cooperating engagement portions. 

20. A wafer carrier for interfacing with equipment and for 
carrying a plurality of wafers, the wafer carrier 
comprising: 

a. a front end member having a first equipment 
interface for bearing against equipment; 

b. a pair of sidewall members extending from the 
front end member; 

c. a lower portion; 

d. a back end member extending between the two 
sidewalls; and 

e. a second equipment interface formed separately 
from the remainder of the wafer carrier and which 
may be assembled into said wafer carrier by means 
of cooperating engagement portions. 

21. A wafer carrier for carrying a plurality of axially 
aligned wafers in which at least part of the wafer carrier 
is formed separately from the remainder of the wafer 
carrier and may be assembled with the remainder of the 
wafer carrier by means of cooperating engagement portions. 
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22. A wafer carrier being substantially as herein 
described having reference to the Figures. 

23. A method of forming a wafer carrier, the method 
including the step of assembling at least two separately 
formed portions together. 

24. A method of forming a wafer carrier, the method being 
substantially as herein described having reference to the 
Figures . 
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